THE ASTROPHYSICAL JOURNAL 
CONTENTS OF VOLUME 365, PART 1 


1990 DECEMBER 10, Number 1 


STEPS TOWARD THE HUBBLE CONSTANT. IX. THE COSMIC VALUE OF Hp FREED FROM ALL LOCAL VELOCITY 
Allan Sandage and G. A. Tammann 


THE MORPHOLOGY-DENSITY RELATION FOR GALAXIES IN A COLD DARK MATTER-DOMINATED 
UNIVERSE A. E. Evrard, J. Silk, and A. S. Szalay 


WEAK GRAVITATIONAL LENSING DUE TO LARGE-SCALE STRUCTURE OF THE UNIVERSE 
Michat Jaroszyriski, Changbom Park, Bohdan Paczyriski, and J. Richard Gott III 


PREVIRIALIZATION 
CAUSAL COMPENSATED PERTURBATIONS IN COSMOLOGY Shoba Veeraraghavan and Albert Stebbins 
A DEEP ABELL CLUSTER REDSHIFT SURVEY ...............0+22000 J. P. Huchra, J. P. Henry, M. Postman, and M. J. Geller 


ONE GALAXY FROM SEVERAL: THE HICKSON COMPACT GROUP H31 
Vera C. Rubin, Deidre A. Hunter, and W. Kent Ford, Jr. 


PONDERABLE SOLITON STARS Hong- Yee Chiu 


PONDERABLE SOLITON STARS AND COSMIC BACKGROUND RADIATION Hong-Yee Chiu 
A DOUBLE-STREAM MODEL FOR LINE PROFILES Wei Zheng, Luc Binette, and Jack W. Sulentic 


ACCRETION TORI AND CONES OF IONIZING RADIATION IN SEYFERT GALAXIES 
José A. Acosta-Pulido, Ismael Pérez-Fournon, Massimo Calvani, and Andrew S. Wilson 


ASYMMETRIC MORPHOLOGY OF THE PROPAGATING JET Philip E. Hardee and Michael L. Norman 


X-RAY SPECTRUM OF THE SPIRAL GALAXY M51 (NGC 5194) 
K. Makishima, T. Ohashi, H. Kondo, G. G. C. Palumbo, and G. Trinchieri 


A REMARKABLE FEATURE IN THE GIANT EXTRAGALACTIC H n REGION NGC 5471 
Héctor O. Castafieda, J. M. Vilchez, and Marcus V. F. Copetti 


THE LARGE MAGELLANIC CLOUD BAR WEST FIELD Jay A. Frogel and V. M. Blanco 


X-RAY OBSERVATIONS OF NGC 253 AND M83 WITH GINGA 
T. Ohashi, K. Makishima, T. Tsuru, S. Takano, K. Koyama, and G. C. Stewart 


AN EMPIRICAL TEST FOR THE METALLICITY SENSITIVITY OF THE CEPHEID PERIOD-LUMINOSITY RELATION 
Wendy L. Freedman and Barry F. Madore 


COV = 2 > 1) STUDY OF MOLECULAR CLOUDS IN THE SOUTHWEST ARM OF M31 
Marc L. Kutner, Frances Verter, and Lee J Rickard 


BOTTLENECKS IN SIMULATIONS OF DENSE STELLAR SYSTEMS Junichiro Makino and Piet Hut 


A NEW AGE DIAGNOSTIC APPLIED TO THE GLOBULAR CLUSTERS NGC 288 AND NGC 362 
Ata Sarajedini and Pierre Demarque 
CCD OBSERVATIONS OF THE POLARIZATION OF THE CRAB NEBULA Paul Hickson and Sidney van den Bergh 


INTERSTELLAR CIRCULAR POLARIZATION AND THE DIELECTRIC NATURE OF DUST GRAINS 
Grzegorz Chlewicki and J. Mayo Greenberg 


THE RADIATIVE ASSOCIATION OF He* AND H B. Zygelman and A. Dalgarno 


Page 
27 
37 
66 206-GI 
93 207-C1 
107 
115 207-D11 
134 207-FS 
22; 
168 208-C1 
| 
2082 (208-F 1 
219 
224 
239 209-B5 


CONTENTS 


OPTICAL SPECTROSCOPY OF THE HIGH-LATITUDE CLOUD LYNDS 1569 
B. E. Penprase, J. C. Blades, A. C. Danks, and P. Crane 


INFRARED IMAGING OF THE M8 HOURGLASS Charles E. Woodward, Judith L. Pipher, H. L. Helfer, and W. J. Forrest 
FORBIDDEN CORONAL IRON EMISSION IN THE CYGNUS LOOP 


VLA OBSERVATIONS OF HIGH-VELOCITY H 1 ASSOCIATED WITH THE HERBIG-HARO OBJECTS 7-11 
L. F. Rodriguez, S. Lizano, J. Canté, V. Escalante, and I. F. Mirabel 


COLD DCO* CORES AND PROTOSTARS IN THE WARM p OPHIUCHI CLOUD 
Robert B. Loren, Alwyn Wootten, and Bruce A. Wilking 


HIGH SPATIAL RESOLUTION MAPPING OF THE CEPHEUS A REGION AT 20, 50, AND 100 MICRONS 
H. B Ellis, Jr, D. F. Lester, PR M. Harvey, M. Joy, C. M. Telesco, R. Decher, and M. W. Werner 


PYCNONUCLEAR FUSION RATES S. Schramm and S. E. Koonin 
GN THE FORMATION OF CARBON STARS 


THE 8 SECOND OPTICAL QUASI-PERIODIC OSCILLATIONS IN GX 339-4 
James N. Imamura, Jerome Kristian, John Middleditch, and Thomas Y. Steiman-Cameron 


THE ABSENCE OF CIRCUMSTELLAR DUST DEBRIS AROUND G GIANTS 


X-RAY ILLUMINATED STELLAR WINDS: IONIZATION EFFECTS IN THE RADIATIVE DRIVING OF STELLAR 
WINDS IN MASSIVE X-RAY BINARY SYSTEMS Ian R. Stevens and Timothy R. Kallman 


EXOSAT OBSERVATIONS OF THE SUSPECTED FLARE STAR BD +48°1958A A. R. Rao, K. P. Singh, and M. N. Vahia 


41 SEXTANTIS A: PROTOTYPE OF A NEW CLASS AMONG Am STARS 
S. Sreedhar Rao, K. D. Abhyankar, and Praveen Nagar 


EXPANSION AND STABILITY OF A MAGNETIC ARCADE DURING A SOLAR FLARE 


HIGH-ENERGY PARTICLE ACCELERATION DURING THE IMPLOSION DRIVEN BY THREE-DIMENSIONAL X-TYPE 
CURRENT LOOP COALESCENCE IN SOLAR FLARES 


COSMIv -.!AY GRADIENT MEASUREMENTS AND MODULATION BEYOND THE INNER SOLAR WIND TERMINATION 
J. J. Quenby, J. A. Lockwood, and W. R. Webber 


MAGNETIC FLUX TRANSPORT AND THE SUNSPOT-CYCLE EVOLUTION OF CORONAL HOLES AND THEIR WIND 
STREAM Y.-M. Wang and N. R. Sheeley, Jr. 


PREDICTED EXTREME-ULTRAVIOLET AND X-RAY SPECTRUM OF A MICROFLARE-HEATED CORONA 
John C. Raymond 


FLARE HEATING AND IONIZATION OF THE LOW SOLAR CHROMOSPHERE. II. OBSERVATIONS OF FIVE SOLAR 
FLARES Thomas R. Metcalf, Richard C. Canfield, and Juli L. R. Saba 


THE ASTROMETRIC CALIBRATION OF THE HUBBLE SPACE TELESCOPE FINE GUIDANCE SENSORS 


1990 DECEMBER 20, Number 2 


THE KINETIC EVOLUTION AND VELOCITY DISTRIBUTION OF GRAVITATIONAL GALAXY CLUSTERING 
William C. Saslaw, S. M. Chitre, Makoto Itoh, and Shogo Inagaki 


CONSTRAINTS ON UNIVERSE MODELS WITH COSMOLOGICAL CONSTANT FROM COSMIC MICROWAVE 
BACKGROUND ANISOTROPY Naoshi Sugiyama, Naoteru Gouda, and Misao Sasaki 


THE HYDRODYNAMIC COLLAPSE OF PROTOGALAXIES TO Lya DISKS .... A. V. R. Schiano, A. M. Wolfe, and C. A. Chang 


EXOSAT OBSERVATIONS OF THE BLAZAR PKS 1510-089 K. P. Singh, A. R. Rao, and M. N. Vahia 


SPARTAN I X-RAY OBSERVATIONS OF THE PERSEUS CLUSTER. II. THE DISTRIBUTION OF FLUX AND 
HARDNESS RATIO OUT TO A RADIUS OF 50 ARCMINUTES 
W. A. Synder, M. P. Kowalsi, R. G. Cruddace, G. G. Fritz, J. Middleditch, 
E. E. Fenimore, M. P. Ulmer, and S. R. Majewski 


209-G1 


210-A6 


210-B1 


210-B7 


210-CS 


210-Cll1 


210-D1 


210-El 


210-E7 


210-F1 


210-G1 


211-Al 


211-A9 


211-Bll 


211-Cl 


211-D5 


213-Cl 


213-D1 


213-D10 


213-F1 


iv 
Page Fiche 
256 209-D5 
301 — 
| 

332 
Julio J. Martinell 

| 
| 
| 
| 
| 
455 
460 213-F8 


CONTENTS 


PLANETARY NEBULAE AS STANDARD CANDLES. VI. A TEST IN THE MAGELLANIC CLOUDS 
George H. Jacoby, Alistair R. Walker, and Robin Ciardullo 


THE SUBARCSECOND INFRARED STRUCTURES AT THE CENTERS OF INFRARED-LUMINOUS GALAXIES 
S. A. Eales, E. E. Becklin, K.-W. Hodapp, D. A. Simons, and C. G. Wynn-Williams 


EXTENDED Lya EMISSION ASSOCIATED WITH 3C 294 
Patrick J. McCarthy, Hyron Spinrad, Wil van Bruegel, James Liebert, Mark Dickinson, S. Djorgovski, and Peter Eisenhardt 


NGC 985: EXTENDED IONIZED REGIONS AND THE FAR-INFRARED LUMINOSITY OF A RING-SHAPED 
J. M. Rodriguez Espinosa and R. M. Stanga 


X-RAYS FROM SUPERBUBBLES IN THE LARGE MAGELLANIC CLOUD ......... You-Hua Chu and Mordecai-Mark Mac Low 


MOLECULAR ABSORPTION LINES TOWARD THE NUCLEUS OF CENTAURUS A 
A. Eckart, M. Cameron, R. Genzel, J. M. Jackson, H. Rothermel, J. Stutzki, G. Rydbeck, and T. Wiklind 


OPTICALLY THIN HOT PLASMA NEAR THE GALACTIC CENTER: MAPPING OBSERVATIONS OF THE 6.7 keV 
EN Sdn seevaedsonstkendsonnawieecasad S. Yamauchi, M. Kawada, K. Koyama, H. Kunieda, Y. Tawara, and I. Hatsukade 


METALLICITY DISTRIBUTION AND ABUNDANCE RATIOS IN THE STARS OF THE GALACTIC BULGE 
Francesca Matteucci and Enzo Brocato 


GALACTIC HYDROSTATIC EQUILIBRIUM WITH MAGNETIC TENSION AND COSMIC-RAY DIFFUSION 
Ahmed Boulares and Donald P. Cox 


CORE MASS AT THE HELIUM FLASH FROM OBSERVATIONS AND A NEW BOUND ON NEUTRINO 


PHOSPHORUS IN THE DENSE INTERSTELLAR MEDIUM ........ B. E. Turner, T. Tsuji, J. Bally, M. Guelin, and J. Cernicharo 


A SEARCH FOR SCALE-DEPENDENT MORPHOLOGY IN FIVE MOLECULAR CLOUD COMPLEXES 
Robert L. Dickman, Mark A. Horvath, and Michael Margulis 


OBSERVATIONS OF 5 MICRON LINES OF SHOCKED CO AND H; IN THE ORION MOLECULAR CLOUD 
T. R. Geballe and R. P. Garden 


AN OBSERVATIONAL STUDY OF MILLIMETER-WAVE RECOMBINATION LINES ......... M. A. Gordon and C. M. Walmsley 


THE DENSITY STRUCTURE OF THE PROTOSTELLAR DISK: A POWER-LAW DISTRIBUTION OF THE DUST 
Takuya Yamashita, Shuji Sato, Norio Kaifu, and Saeko S. Hayashi 


LINE EMISSION FROM CLUMPY PHOTODISSOCIATION REGIONS 
Michael G. Burton, D. J. Hollenbach, and A. G. G. M. Tielens 


HIGH-RESOLUTION IMAGING AND THE H-R DIAGRAM OF GALACTIC BULGE PLANETARY NEBULAE 
M. A. Dopita, J. P. Henry, I. R. Tuohy, B L. Webster, E. H. Roberts, Y.-I. Byun, L. L. Cowie, and A. Songaila 


DYNAMO ACTION BY INTERNAL WAVES IN ACCRETION DISKS ........ Ethan T. Vishniac, Liping Jin, and Patrick Diamond 
POLARIZED RADIATION FROM MAGNETIC ACCRETION RINGS............----0022eeeeeeeee J. Frank and G. Chanmugam 


MAGNETICALLY CONTROLLED CIRCUMSTELLAR MATTER IN THE HELIUM-STRONG STARS 
Steven N. Shore and Douglas N. Brown 


CHANGES IN THE ORBITAL PERIODS OF CLOSE BINARY STARS..............-.-0e20eeeeeee T. R. Marsh and J. E. Pringle 


RADIO AND X-RAY STATES IN THE X-RAY BINARY SCORPIUS X-1 
R. M. Hiellming, R. T. Stewart, G. L. White, R. Strom, W. H. G. Lewin, P. Hertz, K. S. Wood, 
J. P. Norris, K. Mitsuda, W. Penninx, and J. van Paradijs 


MS 1603.6+ 2600, AN UNUSUAL X-RAY SELECTED BINARY SYSTEM AT HIGH GALACTIC LATITUDE 
Simon L. Morris, James Liebert, John T. Stocke, Isabella M. Gioia, Rudy E. Schild, and Anna Wolter 


A STUDY OF THE ECLIPSING CATACLYSMIC VARIABLE LANNING 90 
Peter M. Garnavich, Paula Szkody, Mario Mateo, Laurie Feinswog, John Booth, Bret Goodrich, H. Richard Miller, 
Michael T. Carini, and John W. Wilson 


EINSTEIN OBSERVATORY CORONAL TEMPERATURES OF LATE-TYPE STARS 
J. H. M. M. Schmitt, A. Collura, S. Sciortino, G. S. Vaiana, F. R. Harnden, Jr, and R. Rosner 


PHOTOSPHERES OF HOT STARS. IV. SPECTRAL TYPE 04 
Bruce Bohannan, Stephen A. Voels, David G. Hummer, and David C. Abbott 


THE SUBMILLIMETER RADIO CONTINUUM OF COMET P/BRORSEN-METCALF ............... David Jewis* and Jane Luu 


559 


586 


665 


677 


Vv 


Fiche 


213-G7 


214-Al2 


214-B9 


214-C12 


214-D9 


214-F7 


214-G5 


215-Al 


215-A8 


215-B11 


215-C9 


215-E1 


215-F5 


215-F1l 


215-G9 


216-Al 


216-B10 
216-C8 


216-D8 


216-El 


216-F1 


216-F7 


216-G1 


216-G13 


217-A9 


217-C13 


217-D10 


510 
569 
: 
= 
= 
681 
| 
738 


CONTENTS 


PROPAGATION OF TIDAL DISTURBANCE IN GASEOUS ACCRETION DISKS 
D.N. C. Lin, J. C. B Papaloizou, and G. J. Savonije 


NONRESONANT RESISTIVE DISSIPATION OF INCOMPRESSIBLE MAGNETOHYDRODYNAMIC WAVES 
Francesco Califano, Claudio Chiuderi, and Giorgio Einaudi 
NUMERICAL MODELING OF SOLAR MAGNETOSTATIC STRUCTURES BOUNDED BY CURRENT SHEETS 


EFFECTS OF COULOMB COLLISIONS ON CYCLOTRON MASER AND PLASMA WAVE GROWTH IN MAGNETIC LOOPS 
Russell J. Hamilton and Vahé Petrosian 


SCATTERED LIGHT IN THE ECHELLE MODES OF THE GODDARD HIGH-RESOLUTION SPECTROGRAPH ABOARD 
THE HUBBLE SPACE TELESCOPE. |. ANALYSIS OF PRELAUNCH CALIBRATION DATA 
Jason A. Cardelli, Dennis C. Ebbets, and Blair D. Savage 


ABSTRACTS OF THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 1991 JANUARY ISSUE 
A New Cartaloc or 53,522 4.85 GHz Sources Robert H. Becker, Richard L. White, and Alan L. Edwards 


INDEX TO VOLUME 365, PARTS 1 AND 2 


vi 
Page Fiche 
164 
| 
te 
| 
| 
| 
| 


